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nTf]WwLNñU / PHYSICS

(ospLtU, CUYæ}xV nLxLÍqeU / Malayalam & English Versions)

yopkq]i] : 3 oe]¨P¡ ] [ kqoLvi] oL¡ V̈ : 150

Time Allowed : 3 Hours ] [Maximum Marks : 150

j]¡SÇw°¥ : (1) S\Lh|¨asLô]Rs A\ÿa]pORa YOej]svLqU DrÕOvqO¾OW.
IRÍË]sOU SkLqLpÜWtORºË]¤ SzL¥ yPÕ¡RRvyrOoLp]
mÌRÕaOW.

(2) IuOfOvLjOU Aa]vqp]aOvLjOU WrOSÕL j}sSpL j]r¾]sOç
ox]oLNfU DkSpLY]¨OW . \]Nf°¥ vqàOvL¢ Rk¢y]¤
DkSpLY]¨LU.

Instructions : (1) Check the question paper for fairness of printing.  If there is any lack of
fairness, inform the Hall Supervisor immediately.

(2) Use Blue or Black ink to write and underline and pencil to draw diagrams.

Rr^]ð¡ jUm¡

[ orOkOrU / Turn over

nLYU & I / PART - I

WOr]ÕV : (i) IsæL SÞLh|°¥¨OU D¾qU IuOfOW. 30x1=30

(ii) fÐ]q]¨OÐ jLsV D¾q°t]¤j]ÐV  JãvOU AjOSpL^|oLp  D¾qU
f]qRîaO¾VV KLkVVx¢ SWLcOU wq]pO¾qvOU IuOfOW.

Note : (i) Answer all the questions.

(ii) Choose the most suitable answer from the given four alternatives and write
the option code and corresponding answer.
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1. RRvh|Of ÞL¡^V vz]¨OÐ RkLçpLp KqO SsLz kÍV JfV m]ÎOv]sLeV
RRvh|Of]o¼sU yQì]¨L¾fV ?
(a) SYLt¾]jO kOr¾V (b) Af]R£ Dkq]fs¾]¤
(c) SYLt¾]jOç]¤ (d) CqŸ]psi]WU hPq¾V
A hollow metal ball carrying an electric charge produces no electric field at points :
(a) outside the sphere (b) on its surface
(c) inside the sphere (d) at a distance more than twice

2. s}j]p¡ ÞL¡ V̂ Rc¢y]ã]  10−7 cm−1 Dç AjÍoLp SqXp]¤ j]ÐOU 2 Ry.o}.
AWRspOç RRvh|Of]o¼sU IÍLp]q]¨OU ?
(a) 4.5×104 NC−1 (b) 9×104 NC−1

(c) 9×102 NC−1 (d) 18×104 NC−1

The electric field at a point 2 cm from an infinite line charge of linear charge density
10−7 cm−1 is :
(a) 4.5×104 NC−1 (b) 9×104 NC−1

(c) 9×102 NC−1 (d) 18×104 NC−1

3. fLRu krpOÐf]¤ JfLeV SØsL¡  AtvV ?
(a) RRcSkL¥ RoLo£V
(b) CsNW›]WV SlLuVVyV
(c) RRvh|Of] o¼s¾]R£ f}Nvf
(d) RRvh|Of RkLŸ¢x|¤
Which of the following quantities is scalar ?
(a) dipole moment
(b) electric force
(c) electric field intensity
(d) electric potential

4. q
1 
, q

2
 IÐ} SkLp]£V ÞL¡^OW¥ ‘r ’ hPqU AWs¾]¤ vLpOv]¤ RvÞÿ]q]¨OÐO.
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5. KqO WL¡m¦ Rry]ðr]R£ Wt¡ SWLcV NmT¦, WrOÕV, NmTeOU ÞOvÕOU BeVV.
Rry]ðr]R£ vLs|P IÍV ?

(a) 10 Ω ±5% (b) 1 kΩ ±2% (c) 100 Ω ±2% (d) 10 Ω ±2%

The colour code of a carbon resistor is, Brown, Black, Brown and Red.  The value of the
resistor is :

(a) 10 Ω ±5% (b) 1 kΩ ±2% (c) 100 Ω ±2% (d) 10 Ω ±2%

6. Þs]ÞÿO RWLº]q]¨OÐ KqO SWLp]¤ YL¢vSjLo}ãr]¤ NnUwj¾]jOSvº]
SlLó¡&SNmL¦yV WÒ] DkSpLY]¨OÐO. WLqeU ?

(a) Dp¡Ð RRvh|Of]vLzW w©]

(b) Dp¡Ð Nkf]SqLi w©]

(c) sL¡ V̂ WÕ]¥ Rk¡ pPe]ãV a~]ðV

(d) SyÜL¥ WÕ]¥ Rk¡ pPe]ãV a~]ðV

Phosphor-bronze wire is used for suspension in a moving coil galvanometer, because it
has :

(a) high conductivity

(b) high resistivity

(c) large couple per unit twist

(d) small couple per unit twist

7. KqO Rf¡SoLWÕ]t]¤ j]x×ƒ fLkj]s IÐfV :

(a) ò]qoLp]q]¨OU

(b) SWL¥cV ^UYVxR£ ÞPa]Rj Bèp]Þÿ]q]¨OU

(c) C¢Sv¡x¢  ÞPa]Rj Bèp]Þÿ]q]¨OU.

(d) (b)  &pOU  (c)  &pOU

In a given thermocouple, the neutral temperature :

(a) is a constant

(b) depends on the temperature of cold junction

(c) depends upon the temperature of inversion

(d) both (b) and (c)
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8. NaL¢SóL¡o¡ Nkv¡¾]¨OÐfV :

(a) AC &p]¤ oLNfU

(b) DC &p]¤ oLNfU

(c) AC &p]sOU DC &p]sOU

(d) DC &Sp¨L¥ ƒofSpLRa AC &p]¤

Transformer works on :

(a) AC only

(b) DC only

(c) Both AC and DC

(d) AC more effectively than DC

9. KqO I.y] ^jSrãr]¤ WÒ]ÞÿOqOt]¤  j]ÐOU mLz|o¼s¾]Ss¨V RRvh|Of]
Wa¾] v]aOÐ nLYU JfV ?

(a) l}¤cV oL®ãV (b) yVkæ]ãV r]UYVyVV

(c) yæ]kVV r]UYVVyV (d) NmxOW¥

The part of the AC generator that passes the current from the coil to the external
circuit is :

(a) field magnet (b) split rings

(c) slip rings (d) brushes

10. LCR y}q}yV y¡W|PŸV 240 V A.C. yRRkæpOoLp] mÌ]Þÿ]q]¨OÐO. AjOqej¾]¤
V
R
, V

L
 , V

C
 
 
IÐ]vpORa v]sW¥ pgLNWoU :

(a) 80 V, 80 V oãOU 80 V (b) 120 V, 60 V oãOU 60 V

(c) 240 V, 120 V oãOU 120 V (d) 180 V, 40 V oãOU 40 V

An LCR series circuit is connected to 240 V A.C. supply.  At resonance, the values of
V
R
, V

L
 and V

C
 are respectively :

(a) 80 V, 80 V and 80 V (b) 120 V, 60 V and 60 V

(c) 240 V, 120 V and 120 V (d) 180 V, 40 V and 40 V
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11. 5 A Dç DC yQì]¨OÐ fLkls¾]jV fOs|oLpfV yQì]¨L¢ A.C. & V̈ SvºfV:

(a) 50 A rms Wr£V (b) 5 A k}WV Wr£V

(c) 5 A rms Wr£V (d) CvRpLÐOosæ

A DC of 5 A produces the same heating effect as an A.C. of :

(a) 50 A rms current (b) 5 A peak current

(c) 5 A rms current (d) none of these

12. qLo¢ ClW›]¤, BWyÜ]W v]W]qe¾]R£  fqUYRRh¡Z|U 5890 Å  BWOÐO.
SðLWõV, B£]SðLWõV SqXWtORa fqUY RRh¡Z|U pgLNWoU IÍLWOÐO ?

(a) 5880 Å oãOU 5900 Å (b) 5900 Å oãOU 5880 Å

(c) 5900 Å oãOU 5910 Å (d) 5870 Å oãOU 5880 Å

In Raman effect, the wavelength of the incident radiation is 5890 Å.  The wavelengths
of Stokes’ and anti-Stokes’ lines are respectively :

(a) 5880 Å and 5900 Å (b) 5900 Å and 5880 Å

(c) 5900 Å and 5910 Å (d) 5870 Å and 5880 Å

13. KqO v]SwæxW¢ NkWLw¾]R£ DfVnvòLjR¾ v]wWsjU R\pÅO
RWLº]q]¨OÐO. B v]SwæxWRj Wr¨OSÒL¥ (rotate), NkWLw¾]R£ f}Nvf :

(a) oLãU yUnv]¨OÐ]sæ

(b) KqOSkLRs CqOŸV Bp]q]¨OÐO

(c) oLWõ]o¾]jOU kP^|¾]jOU Cap]¤ oLãU yUnv]¨OÐO

(d) oLWõ]o¾]jOU o]j]o¾]jOU Cap]¤ oLãU yUnv]¨OÐO

Light from a source is analysed by an analyser.  When the analyser is rotated, the
intensity of the emergent light :

(a) Does not vary

(b) Remains uniformly dark

(c) Varies between maximum and zero

(d) Varies between maximum and minimum
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14. SkLtRRry]°V BUY]¥ 608 Dç KqO vLzW¾]R£ r]NlLW›}vV C¢cWõV IÍV ?

(a) 1.732 (b) 1.414 (c) 1.5 (d) 1.468

The refractive index of the medium, for the polarising angle 608 is :

(a) 1.732 (b) 1.414 (c) 1.5 (d) 1.468

15. j|PŸR£ r]UYVV IWõVRkq]Ro£]¤ mth cL¡WV r]UYVVV, (m+4)th cL¡WV r]UYVVV, CvpORa

Bq°¥ pgLNWoU 5  mm, 7  mm BWOÐO. IË]¤ ‘m’ &R£ v]sRpÍV ?

(a) 2 (b) 4 (c) 8 (d) 10

In Newton’s ring experiment the radii of the mth and (m+4)th dark rings are respectively

5  mm and 7  mm.  What is the value of ‘m’ ?

(a) 2 (b) 4 (c) 8 (d) 10

16. fLRu fÐ]q]¨OÐ NaL¢y]xjOWt]¤, RRzNc^¢ Bã¾]¤ JãvOU Dp¡Ð
BvQ¾]pOç Ry×NW›¤ RRs¢ yQì]¨OÐfV JfLeV ?

(a) 6 → 2 (b) 2 → 1 (c) 4 → 3 (d) 5 → 2

In hydrogen atom, which of the following transitions produce a spectral line of
maximum frequency ?

(a) 6 → 2 (b) 2 → 1 (c) 4 → 3 (d) 5 → 2

17. yv]Swx \L¡^OWtORa Aa]òLj¾]¤ CsSNW›L¦ (e), SNkLSŸL¦ (p), c|PSNaL¦
(d) IÐ]vRp BSqLzeNWo¾]¤ IuOfOW.

(a) e, p, d (b) d, p, e (c) p, e, d (d) d, e, p

Arrange electron (e), proton (p) and deutron (d) in the increasing order of their specific
charge :

(a) e, p, d (b) d, p, e (c) p, e, d (d) d, e, p
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18.  IWõV&RrpORa y~nLvyv]SwxfpORçLqO WPt]cV^V a|Pm]¤ Dç KqO
SlLSŸLe]R£ DT¡²U vqOÐfV :
(a) sƒ| òLj¾Oç Nl} CsSNW›L¦y]R£ Yf]SWL¡²¾]¤ j]ÐOU
(b) sƒ| òLj¾Oç ASpL¦y]R£ Yf]SWL¡²¾]¤ j]ÐOU
(c) RRNy›̈ ]°V CsSNW›L¦y]R£ Yf]SWL¡²¾]¤ j]ÐOU
(d) sƒ|¾]sOç BSãLo]WV NaL¢y]xj]¤ j]ÐOU
The energy of a photon of characteristic X-ray from a Coolidge tube comes from :
(a) the kinetic energy of the free electrons of the target
(b) the kinetic energy of the ions of the target
(c) the kinetic energy of the striking electron
(d) an atomic transition in the target

19. RRzNc^¢ Bã¾]R£ Bh|R¾ KL¡m]ã]¤ Dç CsSNW›Le]R£ DT¡²U
−13.6 eV BWOÐO. Af]R£ ò]f]SWL¡²U IÍV ?
(a) 13.6 eV (b) 27.2 eV (c) −27.2 eV (d) −6.8 eV
The energy of electron in the first orbit of hydrogen atom is −13.6 eV.  Its potential
energy is :
(a) 13.6 eV (b) 27.2 eV (c) −27.2 eV (d) −6.8 eV

20. NkWLwRRvh|Of NknLvU Jf]R£ Aa]òLj¾]¤ v]vq]¨LU ?
(a) NkWLw¾]R£ We]WLy]ÈLÍ¾]R£ Aa]òLj¾]¤
(b) NkWLw¾]R£ fqUYy]ÈLÍ¾]R£  Aa]òLj¾]¤
(c) NkWLw¾]R£ RRvh|OfWLÍ]Wy]ÈLÍ¾]R£ Aa]òLj¾]¤
(d) NkWLw¾]R£ DT¡²We y]ÈLÍ¾]R£ Aa]òLj¾]¤
The photoelectric effect can be explained on the basis of :
(a) corpuscular theory of light
(b) wave theory of light
(c) electromagnetic theory of light
(d) quantum theory of light

21. SlLSŸLRy¢y]ã}vLp KqO Nkfs¾]R£ RNfSxL¥cV Nl}W~¢y] 5×1014 Hz
BWOÐO. IË]¤ fLRu krpOÐvp]¤ JfLeV RRvh|OfWLÍ]W NknLvU ASf
Nkfs¾]¤ fRÐ yQì]¨OÐfV ?
(a) SyLc]pU Svk¡ sLUkV (b) rPm] Ssy¡
(c) He - Ne Ssy¡ (d) (b) -&pOU (c) -&pOU
The threshold frequency of a photosensitive surface is 5×1014 Hz.  Then which of the
following will produce photoelectric effect from the same surface ?
(a) Sodium vapour lamp (b) Ruby laser
(c) He - Ne laser (d) Both (b) and (c)
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22.
13
Al27, 

14
Si28 CT j|PWæ]pyOW¥ IÍ]R£ DhLzqe°¥ BeV ?

(a) RISyLSaLkõV (b) RISyLmL¡yV

(c) RISyLSaL¦yV (d) RISyLRo¡yV

The nuclei 
13
Al27 and 

14
Si28 are examples of :

(a) isotopes (b) isobars

(c) isotones (d) isomers

23. Þ]s j|PWæ]pyOWtORa oLôV c]lW›V IÐfV  0.03 amu  BWOÐO. IË]¤
RRm¢c]°V Ij¡^] INf ?

(a) 27.93 eV (b) 27.93 keV (c) 27.93 MeV (d) 27.93 GeV

The mass defect of a certain nucleus is found to be 0.03 amu.  Its binding energy is :

(a) 27.93 eV (b) 27.93 keV (c) 27.93 MeV (d) 27.93 GeV

24. WQx]p]¤ DkSpLY]¨OÐ Src]SpL&RISyLSaLkV JfV ?

(a)
15
P31 (b)

15
P32 (c)

11
Na23 (d)

11
Na24

The radio-isotope used in agriculture is :

(a)
15
P31 (b)

15
P32 (c)

11
Na23 (d)

11
Na24

25. RmpV¢Nm]cV^V oLôV Ry×SNW›Lo}ãr]¤ KSq oPsW¾]R£ SkLy]ã}vV W]qe°¥
 v|f|ñ qPkSqXW¥ (traces) yQì]¨OÐO. CT qPkSqXW¥ :

(a) RISyL SaLkõV (b) RISyL mL¡yV

(c) RISyL SaL¦yV (d) CvRpLÐOosæ

In a Bainbridge mass spectrometer positive rays of the same element produce different
traces.  The traces correspond to :

(a) isotopes (b) isobars

(c) isotones (d) none of the above
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26. SWL¥k]ã]R£ KLy]Ssã¡ y¡W|PŸ]¤ :

(a) WÕLy]ã}vV l}cVmLWV DkSpLY]¨OÐO

(b) aLkVcV SWLp]¤ DkSpLY]¨OÐO

(c) a|P¦cV LC y¡W|PŸV DkSpLY]¨OÐ]sæ

(d) WÕLy]ã¡ DkSpLY]¨OÐ]sæ

In a Colpitt’s oscillator circuit :

(a) capacitive feedback is used

(b) tapped coil is used

(c) no tuned LC circuit is used

(d) no capacitor is used

27. fÐ]q]¨OÐ KqO NaL¢y]ðr]R£ Io]ã¡ SmyV ̂ UYVx¢ SlL¡Sv¡cV mpLyVcOU,
WtW›¡ SmyV ̂ UYVx¢ r]Sv¡yV mSpLyVcOU BWOÐO. SmyV Wr£V v¡È]Õ]¨O&
WpLReË]¤ :

(a) V
CE

 v¡È]¨OU (b) I
C
 WOrpOU

(c) I
C
 v¡È]¨OU (d) V

CC
 v¡È]¨OU

The emitter base junction of a given transistor is forward biased and its collector base
junction is reverse biased.  If the base current is increased, then its :

(a) V
CE

 will increase (b) I
C
 will decrease

(c) I
C
 will increase (d) V

CC
 will increase

28. KqO D¾o Nkv¡¾j BUkæ]lpr]R£ C¢kOŸV CUk}c¢yV AjÍoLeV IË]¤ :

(a) Af]R£ C¢kOŸV Wr£V kP^|U BWOÐO.

(b) Af]R£ KTŸVkOŸV Nkf]SqLiwWVVf] Dp¡ÐfLWOÐO

(c) Af]R£ KTŸVkOŸV SvL¥SŸ V̂ SsLcV Rry]ð¢y]¤ j]ÐV y~fNÍoLWOÐO.

(d) RRvh|Of] j]pNÍ]¨OÐ DkWqeoLp] oLrOÐO

Since the input impedance of an ideal operational amplifier is infinite :

(a) its input current is zero

(b) its output resistance is high

(c) its output voltage becomes independent of load  resistance

(d) it becomes a current controlled device
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29. KqO Src]SpL NaL¢yVo]ãr]Rs RF ÞLj¤ yQì]¨OÐfV :

(a) èv| y]®¤

(b) Dp¡Ð BvQ¾] vz]¨OÐ fqUY°¥

(c) èv| y]®sOU, Dp¡Ð BvQ¾] vz]¨OÐ fqUY°tOU

(d) fLuVÐ BvQ¾] vz]¨OÐ fqUY°¥

The RF channel in a radio transmitter produces :

(a) audio signals

(b) high frequency carrier waves

(c) both audio signal and high frequency carrier waves

(d) low frequency carrier waves

30. KqO IlVV.IU NaL¢y]ãr]R£ Rrð]°V BvQ¾] IÐfV 98.5 MHz BWOÐO. SWNÎ
BvQ¾]pORa CqOvw¾OoLp] AjOvh]¨RÕŸ JãvOU WOrîfOU JãvOU
WPa]pfOoLp BvQ¾] pgLNWoU :

(a) 98.400 MHz, 98.600 MHz

(b) 98.450 MHz, 98.550 MHz

(c) 98.425 MHz, 98.575 MHz

(d) 98 MHz, 99 MHz

The resting frequency of FM transmitter is 98.5 MHz.  The allowed minimum and
maximum frequency on either side of the centre frequency are respectively :

(a) 98.400 MHz and 98.600 MHz

(b) 98.450 MHz and 98.550 MHz

(c) 98.425 MHz and 98.575 MHz

(d) 98 MHz and 99 MHz
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nLYU & II / PART - II

WOr]ÕVV : JRfË]sOU 15 SÞLh|°¥ V̈ D¾qRouOfOW. 15x3=45

Note : Answer any fifteen questions.

31. CsNW›]WV RRcSkL¥ IÍLRsÍV ? CsNW›]WV RRcSkL¥ RoLo£V IRÍÐV
j]¡v\]¨OW.
What is an electric dipole ?  Define electric dipole moment.

32. o]Ð¤ Dç yop°t]¤ oq¾]jOfLRu j]¤¨OÐf]Sj¨L¥ yOqƒ]foLeV
WLr]jOç]¤ Cq]¨OÐfV IÐO krpOÐfV IÍORWLºV ?
Why is it safer to be inside a car than standing under a tree during lightning ?

33. KLU  j]poU NkñLv]¨OW.
State Ohm’s law.

34. RRvh|f NkvLzU 200 mA [e=1.6×10−19 C] BW¾¨ q}f]p]¤ KqO ÞLsW¾]Rs
KqO m]ÎOv]¤ WPa] 1020 CsSNW›LeOW¥ V̈ Nkvz]¨L¢ Svº yopU INf ?
How much time 1020 electrons will take to flow through a point in a conductor so that
the current is 200 mA [e=1.6×10−19 C] ?

35. lLqScpORa RRvh|Of v]Swæxe y]ÈLÍU v|©oL¨OW.
State Faraday’s laws of electrolysis.

36. KqO RRvh|Of fLk}Wqe DkWqe¾]¤ DkSpLY]¨OÐ fLkoOtvL¨OÐ
oPsW¾]R£ yv]SwxfW¥ IRÍsæLU ?
What are the characteristics of heating element used in electric heating device ?

37. Rlæo]UY]R£ RRrãV zL¢cV rP¥ v|©oL¨OW.
State Fleming’s right hand rule.

38. KqO I. y] ^jSrãr]¤ 10,000 ÞOqOtOW¥ DçfOU, v]ñ}¡¹U 100 cm2 DçfOoLp
KqO WÒ]ÞOqO¥ DºV. 3.6×10−2 T Dç yoLjoLp WLÍ]W o¼s¾]¤ 140 rpm
BËOs¡  y×}c]¤ B WÒ]ÞOqO¥ Wr°] RWLº]q]¨OÐO. IË]¤ Af]¤
DfkLh]Õ]¨RÕaOÐ emf &R£ Dp¡Ð v]s WºOk]a]¨OW.
An a.c. generator consists of a coil of 10,000 turns and of area 100 cm2.  The coil rotates
at an angular speed of 140 rpm in a uniform magnetic field of 3.6×10−2 T.  Find the
maximum value of the emf induced.
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39. C¢NlLRrcV v]W]q]e¾]R£ JRfË]sOU oPÐVV DkSpLY°¥ IuOfOW.
Write any three uses of infrared radiations.

40. 60 cc kµyLq sLpj] Aa°]p 300 mm j}toOç KqO a|PmV, RkLtLq]o}ãr]¤
òLk]¨OSÒL¥ 98 NnoeU yQì]¨OÐO. NnoeU  608 BReË]¤ B sLpj]p]¤
Aa°]p]q]¨OÐ kµyLqpORa AtvV INfRpÐV WºOk]a]¨OW.
A 300 mm long tube containing 60 cc of sugar solution produces a rotation of 98 when
placed in a polarimeter.  If the specific rotation is 608, calculate the quantity of sugar
contained in the solution.

41. RRvh|qUY¾Oç IWõVV&RrpORa JRfË]sOU oPÐVV DkSpLY°¥ IuOfOW.
Write any three medical applications of X-rays.

42. RRzNc^R£ r]cVm¡YV SWL¦ð¢£V 1.097×107 m−1 BWOÐO. SsoL¢
Sèe]pORa Nzy~ fqUY RRh¡Z| kq]i] We¨L¨OW.
The Rydberg constant for Hydrogen is 1.097×107 m−1.  Calculate the short wavelength
limit of Lyman series.

43. yv]Swx BSkƒ]Wy]ÈLÍ¾]R£ Aa]òLj f¾~°¥ v|©oL¨OW.
State the postulates of special theory of relativity.

44. W|Pr] – j]¡vÿ\]¨OW.
Define curie.

45. j|PSNaLeOWtORa JRfË]sOU 3 yv]SwxfW¥ IuOfOW.
Write any three properties of neutrons.

46. DÞÿnLx]e]pORa mL¢cV v]cVVfVV  IÐLRsÍV ?
Define bandwidth of an amplifier.

47. KLkSrxe¤ BUkæ]lp¡ DkSpLY]¨OÐ yÚ]UYV Bkæ]lpr]R£ y¡W|PŸV
cpNYU vq¨OW.
Draw the circuit diagram of a summing amplifier using an operational amplifier.

48. C¢Na]¢y]WV Ryo]WºW›¡ IÐLRsÍV ? qºVV DhLzqe°¥ IuOfOW.
What is an intrinsic semi conductor ?  Give two examples.
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49. KqO YL¤vSjLo}ãr]R£ Nkf]SqLiw©] 100 Ω, j]¡¹p]¨LvOÐ kqoLvi]
RRvh|Of] 1 mA , 1 V emf DU, 900 Ω l]WõVcV ry]ð¢yV DçfOoLp KqO mLãr]pOoLp]
mÌ]Õ]ÞÿORWLºV CT YL¤vSjLo}ãr]Rj KLU o}ãrLp] qPkLÍqRÕaO¾OÐO.
mLz|Nkf]SqLiw©]  AtÐSÕL¥ Wr£V r}c]UYV 0.1 mA BWOÐO. IË]¤
ry]ð¢y]Rs oPs|U IÍV ?

A galvanometer of resistance 100 Ω which can measure a maximum current of 1 mA is
converted into an ohmmeter by connecting a battery of emf 1 V and a fixed resistance
of 900 Ω in series.  When an external resistance is measured the current reading is
0.1 mA.  Calculate the value of the resistance.

50. v|f|ñ oLfQWp]sOç Src]SpL fqUY°tORa v|LkÅ] JRfsæLU ?

What are the different types of radiowave propagation ?

nLYU - III / PART - III

WOr]ÕVV : (i) SÞLh|U 54 j]¡mÌoLpOU IuOfeU. 7x5=35

(ii) mL¨]pOç 11 SÞLh|°t]¤ JRfË]sOU BRr¹¾]jVV D¾qU
IuOfOW.

(iii) Bvw|oLp òs°t]¤ SqXLÞ]NfU vqàOW.

Note : (i) Answer question number 54 compulsorily.

(ii) Answer any six of the remaining 11 questions.

(iii) Draw diagrams wherever necessary.

51. KqO kLqs¤ RkæpVãV WÕLy]ãr]R£ NkLkÅ]Rp WOr]ÞÿV Bv]ëq]¨OW.

Deduce an expression for the capacitance of a parallel plate capacitor.

52. v}ãVSðL¦ Nm]cV̂ ]Rs  Nm]cV̂ V mLs¢y]R£ Avò v]wh}Wq]¨OW.

Obtain the condition for bridge balance in Wheatstone’s bridge.

53. KqO RkLŸ¢Sx|Lo}ã¡  DkSpLY]ÞÿV qºVV mLãr]p]Rs e.m.f. &Rj I°Rj fLqfo|U
RÞáLU?

How can e.m.f. of two cells be compared using potentiometer ?
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54. XY Nkfs¾]¤ 104 ms−1 NkSvYS¾LaOWPa] c|PSNaLeOWRt Nkvz]Õ]¨OÐO.
C¢cƒ¢ 10−3 T Dç yoLjfpOç WLÍ]W o¼sU Z Aƒ¾]¤
Nkv¡¾]¨OÐO. CT We]WpORa vQ¾LWQf]p]sOç kLfpORa BqU
WºOk]a]¨OW.
(c|PSNaLe]R£ k]¼U = 3.32×10−27 kg,  ÞL¡ V̂ =1.6×10−19 C)

ARsæË]¤

20 Ry.o}.BqoOç KqO WÒ]\ÿOqOt]jV 100 \OqOtOW¥ DºV. WPaLRf 5A Wr£V
vz]¨OÐO. CT WÒ]ÞÿOqOt]R£ oi|nLY¾V j]ÐOU 20 Ry.o}. AWs¾]¤ Dç KqO
m]ÎOv]Rs WLÍ]Wj]SvwvOU, AfV JfV Aƒ¾]sLReÐOU WºOk]a]¨OW.
A stream of deutrons is projected with a velocity of 104 ms−1 in XY-plane.  A uniform
magnetic field of induction 10−3 T acts along the Z-axis.  Find the radius of the circular
path of the particle.  (Mass of deutron is 3.32×10−27 kg and charge of deutron is
1.6×10−19 C).

OR

A circular coil of radius 20 cm has 100 turns wire and it carries a current of 5 A.  Find
the magnetic induction at a point along its axis at a distance of 20 cm from the centre
of the coil.

55. KqO j}toOç SyLt]SjLpVc]R£  Ry¤lV&C¢cW›¢yV  IRÍÐV WRº¾OW.
Obtain an expression for the self-inductance of a long solenoid.

56.  mQPð¡ SsL  IÐLRsÍV ? v]vq]¨OW.
State and explain Brewster’s law.

57. WLSgLcV qwÜ]WtORa (cathode rays) JRfË]sOU AµV yv]SwxfW¥
v]wh}Wq]¨OW.
Write any five properties of cathode rays.

58. c]&SNmLYæ]pORa, Nhv|fqUY°t]Rs fqUYRRh¡Z|U IRÍÐV Bv]ëq]¨OW.
Derive an expression for de-Broglie’s wavelength of matter waves.

59. SlLSŸL CsNW›]WV RysæOWtORa JRfË]sOU AµV NkSpLY°¥ IuOfOW.
Write any five applications of photo electric cells.

60. KqO r]pLW›¡ 32 MW IÐ SfLf]¤ DT¡²U v]Wy]Õ]¨OÐO. 
92
U235 &R£ KqO

Ry¨£]¤ Bvw|oLp l]xR£ I¹RoNfRpÐVV  WRº¾OW. Ij¡^]/l]x¢
IÐfV 200 MeV IÐV yËs×]¨OW.
A reactor is developing energy at the rate of 32 MW.  Calculate the required number of
fissions per second of 

92
U235.  Assume that energy per fission is 200 MeV.
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61. c] SoL¡Y¢ y]ÈLÍU v|©oL¨] Rft]p]¨OW.
State and prove De Morgan’s theorems.

62. 10 mV BUkæ]ã|PcV Dç 10 MHz RRyjOSyLpVc¤ WLq|¡ SvvV, 6 mV BUkæ]ã|PcV
Dç 5 kHz  RRyjOSyLpVc¤ KLc]SpL y]®¤ SvvV RWLºV kq]v¡¾jU
RÞáOÐO. Cf]R£ lsoLp] DºLWOÐ qPkLÍqU NkLk]Þÿ fqUY°tORa BvQ¾],
Bkæ]ã|PcV IÐ]v WRº¾OW.
A 10 MHz sinusoidal carrier wave of amplitude 10 mV is modulated by a 5 kHz
sinusoidal audio signal wave of amplitude 6 mV.  Find the frequency components of
the resultant modulated wave and their amplitudes.

nLYU & IV / PART - IV

WOr]ÕVV : (i) JRfË]sOU 4 SÞLh|°¥ V̈ D¾qU IuOfOW. 4x10=40

(ii) Bvw|oLp òs°t]¤ SqXLÞ]NfU vq¨OW.
Note : (i) Answer any four questions in detail.

(ii) Draw diagrams wherever necessary.

63. vL¢ c] NYLlV ^jSrãr]R£ Nkv¡¾j f¾~U v|©oL¨OW. Af]R£ j]¡ÚLeU,
Nkv¡¾jU IÐ]v v]wh}Wq]¨OW.
State the principle and explain the construction and working of Van de Graaff generator.

64. RRvh|Of] vz]ÞÿORWLºO SkLWOÐ, AjÍj}toOç E^OvLp KqO ÞLsW¾]¤
KqO m]ÎOv]¤ DºLWOÐ WLÍ]Wj]SvwU, IRÍÐV Bv]ëq]¨OW. CT ÞLsWU
WºW›¡ Rk¡o]pm]s]ã] ‘µ’ Bp KqO oLi|o¾]¤ v]j|y]ÞÿL¤ DºLWOÐ
WLÍ]Wj]SvwU v]wh}Wq]¨OW.
Derive an expression for the magnetic induction at a point due to an infinitely long
straight conductor carrying current.  Write the expression for the magnetic induction
when the conductor is placed in a medium of permeability ‘µ’.

65. Cav]ŸOç e.m.f. &R£ Drv]aU ry]ð¡ R, C¢cW›¡ L, WÕLy]ã¡ C IÐ]vpOoLp]
j]qpLp] mÌ]Þÿ]q]¨OÐO. RvW›¡ cpNY¾]R£pOU, CUk}c¢yV
cpNY¾]R£pOU yzLp¾L¤ fLRu krpOÐvpORa BwpU yUNYz]¨OW.
(i) ClW›}vV SvL¥SŸ V̂
(ii) CUk}c¢yV
(iii) RRvh|Of]pOU, SvL¥SŸ^OU fÚ]sOç SlyV r]Ssx¢x]ÕV
A source of alternating e.m.f. is connected to a series combination of a resistor R, an
inductor L, and a capacitor C.   Obtain with the help of a vector diagram and impedance
diagram, an expression for (i) the effective voltage (ii) the impedance (iii) the phase
relationship between the current and the voltage.

]
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66. pUYV &R£ cm]¥ yæ]ãV kq}ƒe¾]¤ C£¡lr¢yV Nl]Æy]R£ mL¢cV v]cV¾V
v]wh}Wq]¨OW.
Derive an expression for bandwidth of interference fringes in Young’s double slit
experiment.

67. rPm] Ssyr]R£ v|©oLp SqXLÞ]NfU vqàOW. Ij¡^] Rsv¤ cpNY¾]R£
yzLp¾L¤ Af]R£ Nkv¡¾jU v]wh}Wq]¨OW.
Draw a neat sketch of Ruby Laser.  Explain its working with the help of energy level
diagram.

68. RYpVY¡–oOç¡ WTºr]R£ j]¡oLevOU, Nkv¡¾jvOU v]wh}Wq]¨OW.
Explain the construction and working of a Geiger-Muller Counter.

69. l}cVmL V̈V   IÐLRsÍV ? RjYã}vV l}cVmL V̈ Dç BUkæ]lpr]R£ SvL¥SŸ V̂
SjŸR¾ WOr]ÞÿV v]wh}Wq]¨OW.
What is meant by feedback ?  Derive an expression for voltage gain of an amplifier
with negative feedback.

70. rcLr]R£ Aa]òLj f¾~vOU, Nkv¡¾jvOU KqO SmæL¨V cpNY¾]R£
yzLpS¾LaOWPa] v]wh}Wq]¨OW.
Explain the principle and working of RADAR with neat block diagram.

- o 0 o -


